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(54) CARBON NANOTUBE DEVICE AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a carbon nanotube device 
which is capable of efficiently allowing current to flow through the 
carbon nanotubes by joining one end or both ends of each of carbon 
nanotubes to the electrode on a substrate provided with an electrode 
and further, capable of controlling the amount of current flowing 
through the carbon nanotubes with a magnetic field. 
SOLUTION: This manufacture comprises heating a substrate 30 that 
has a surface layer in which catalyst hyperfine particles 33 each contg. 
Fe, Co or Ni are dispersed in a material consisting essentially of Cu, 
Ag, Au or Cr, to 400 to 800°C in an atmosphere contg. ethylene, 
acetylene or gaseous carbon monoxide as a gaseous raw material, to 
subject the gaseous raw material to thermal decomposition and 
thereby to grow carbon nanotubes 35 on the surface of the substrate 
30. 
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8Srt0>j£*ft5 0 o^*;nafco *LT*4M*9 

Lit®, «-ertfi/yfci o%*-e*3Rufca^iH 

»3tf^Sr2 0 s c cmiALt^MSrt^Srl 0 
0 0/^^7/HcU-C2 0#fH{&3Ltf:p r^trtfl/ 

SffiSl, 5 2*RH0 0nmtfltaill/fc, -£>B5 
#-#^t;f 4©*«(D*»»ttti5 2 Id 

[0 0 6 5] #feilfcSftOSffiSrFE-SEMlC-C« 
*Lfcfcr^ 05 a, b) ^^ijfcttttB^* 

[0 0 6 6] »6tbfc*-#>^-y^a— ^/^^O 
«HHWlli1"8fc«K £fi£>m«5 1, 5 2fcElftUt« 
«EEfc«»ftSttqLT##, «tt-«E«H4ft«l£L 
fc 0 r<Dt*iB»WLBl5tA-B^Sii:*fRj^HaHIL 



•t**"C\ ±a>&&£«Sftf^Lfc**-CHU 
[0 0 6 7] jS»W3 

[0 0 6 8] £-fStt6 0-C&5S i ft 7* h 

9 y^97^-icJ:9El6 a) ©i5*c*ttlc3g*U 
•£co±t£C o«ffi6 1 ft*/<y* y 9 ^^feicj; 19 1 0 

0 n m^mmx^m \,it 0 * Lxm<n-mmmLT# 
e 2 ft^s l*. mm*#mi>$ e 2 

tt!S/h*9 7-f^ft*i-*Kt«i6 l±HKtf, Co 

tcuftattaw«iifeK:±o»ft*»u ^tty7-< 

*fttt9KK*ifeicJ: Ofrofco rcD^tfDCo £Cu 
coital : 4T*feofc 0 Ccogft£@4lc^Lrt:SS 
SSBfcRfiLT 10" 7 Torr (Dj[S , t , "e4 5 0°CX2 

lOnmOCo OttKBfttt? 6 3 V) ft« 

£1*4 5**b***^t2 0 s c cm#ALTKJtS*» 
rtOjE**5 0 0/^*/WCUfc. *L"C**Mft5^ 
ftAffLTaW«*ft7 0 0tfcbfc. «*#3fc*Lfc 
^ xf^t2 0 s c cmiAUS^8ft(D 
EE^I IrlOOO IT2 0 #f?9&JS Lfc 0 * L 
TMi7^?glt, ^^fHrlgftXKfrbAillXea 
AftS&lc LTj»»6*#ft*ft*fctt 19 ffi Lfco 
[0 0 6 9] '&t>tltL&ft<DmmZFE-SEM\CXm 

&\,tctc%, 06 c) fc^±5k:jBllbB^»»» 

6 2$tm<ommmm*6 3 a>&#-#v*y 

~$Scl 0 nm~C&ofc 0 

[0 0 7 0] #feJxfc*-*^/*-a-^f^<>r^t 
^ttfFffii-^fe^, S«ftSTM, AFMffffi^B(r® 

I9#tt^ *:tf)Ki«3i6 1 tKISUfCo STM, AFMfF 

mntiiks *-^yt;fa-/T i p»ciaA#*H 

«We>Hfc 0 *fcSTM"Ctt«»Lfc«tO K^>T^ 

»*ft*+swcs«shr^s»*t%*.bii*. 

[0 0 7 1] 

«feft«^S r ^ \c X 9 KTo3»*fta«-ct a 0 
[0 0 7 2] l) «Ii:m««i»fro±v>*-*>"#-/ 

^-a-^/w^ftieftT?**. 



-8- 



[0 0 7 3] 2) s»fci9«tt#«i#ret5#-# 
[oo7 4] 3) RWi>L<tt.mm#W£\z&&ztix 

[0 0 7 5] 4) %*%ft&hZW$m-tiill-iS-y-f- 

J f 

[0 0 7 6] 5) SfiatfStotefifciff&J-tfi'-f-y 

[0®©ffi*ftiftlfi] 

[0U *-#y«lo«Wrtr*+«ilH-e» a) 141? 

d) lii^^/H? 

[0 2] ^^-^^y^^-y^M^roKit^o 
*^tRW1-6fc*offllWrBBa-e, a) ttSflUilaB 
fl|K?ftltK (7 OTLfct:6, b) ft 

J &<ofll*r--/wLfc«©!KlB, c) na-^w-y^ 

[03] me^Ko^-^v^-y^a-^/M^oSf 

ig7°n-fe^.^|ftK1-5fc«)rofBil^®fffilll-C, a) tegfr 
±fc«H«rJjWLfci:£5, b) tt*w±|;:jtHS#* 
&MK (T=-/H») tjMLfciri*, c) tt*©K 
4rT=--/H,fc«©:|fc*, d) tt*-^^y^a-^ 

[04] *-#y^y*»-^©j**s«©lBiHB-e*> 

[05] «B!*-#^y^a-yf/<-f^©«lrt*» 
■fl+SfcaolBlfcRK?, a) tt±*»6*fc^BH, b) 

[06] Ti pH^-^^yf-^-^f/W^wKji 

:/t»**lMMH-5fc»©tt*»rffiB|-C, a) teg#± 
K«Wi*JiWLfctr*, b) Ht*©±©-«fc8* 



-# vf- y » -yasjsg ufcg of/^ * ©#«§-?$> 

5. 

[^©I&W] 

2 0 £# 

2 1 8ISt*4*#18£l (T^-^gl) 

2 2 <t=-a4m 

2 3 atsyiisift* 

2 4 iBftg?$ftK 

2 5 %-tfyi-;3-zL--7 

3 0 gft 

3 1 mmm 
3 2 

3 3 mm&mL* 

3 4 m®.&tt &m 

3 5 Jjf>"^yf-a— 7 

4 1 

4 2 S# 

4 3 #^*»lRtR 

4 4 jjjqsftf^AW 

4 5 ^gffiilfe^TJt^^^ltAW 

4 6 m^My-f^ 

4 7 

4 8 mmmyts.?- 

4 9 

5 0 g# 
5 1 US 

52 mm 

5 3 figg-rettR 

5 4 iJ—tf^-fSf-a.—? 

6 0 g# 

6 1 &mm 

e 2 isam^iRffi^ 

e 3 tmmm* 

6 4 *-5S>"^y^3.-^ 
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[hi] 



[02] 




[113] [B4] 



si mmst 44 ssmxzmxff 
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